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Remarks : 

This amendment is submitted in an earnest effort to 
advance this case to issue without delay. 

The priority papers were filed with the original 
application papers and their receipt was acknowledged in the above- 
mentioned Examiner's Action. The undersigned hereby reiterates the 
priority claim made in the earlier-filed Declaration. 

The specification has been amended to eliminate some 
minor obvious errors. No new matter whatsoever has been added. 

Claim 1 has been added by incorporation into it of the 
subject matter of original claim 10, broadened somewhat according 
to lines 21 - 25 of page 6 of the original disclosure. Thus claim 
1 now recites the step of measuring pressure upstream and 
downstream (at 14 and 15) of the sieve filter 11 and then using the 
measured pressures to control the feed rate and/or rotation rate of 
the extruder. 

It is important to note that the instant invention 
relates to the production of a packaging web which must have 
specific mechanical properties. Such a web must be quite strong 
and fairly stretchy. As a result such packing webs cannot be 
compared to standard extruded items. Hence it is standard to make 
such packaging webs out of fairly expensive resins according to 
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complex procedures, resulting in an expensive product. The instant 
invention is therefore aimed at a method of making a strong 
packaging web with a relatively simple process. 

This is achieved according to the invention by using PET 
flakes, preferably recycled flakes. They are processed in a 
double- screw extruder that is degassed and the melted PET is passed 
through a sieve filter. Pressure is monitored upstream and 
downstream of this filter and the feed rate and/or rotation rate of 
the extruder is appropriately varied. Thus constant pressure 
parameters are always maintained so that pressure never drops 
excessively at the sieve filter. 

Furthermore according to the invention the extruder 
outputs a strip that is cooled and stretched. The result is a very 
strong and stretchy packaging web. It is made from a very cheap 
starting product, recycled PET flakes, and by using a fairly simple 
manufacturing method. The starting material does not need to be 
dried and crystallized, greatly reducing manufacturing costs. 

The claims are rejected on the combination of US 
6,409,949 of Tanaka with US 5,643,515 of Davies. 

Tanaka shows a method and apparatus for treating 
polyester in a double-screw extruder. Here the goal is to increase 
the viscosity of the polyester melt. There is nothing suggesting 
use of the resultant product asa packaging web. Although degassing 
is vaguely shown, there is nothing to suggest controlling the 
extruder according to pressures upstream and downstream of a sieve 
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filter. Clearly Tanaka alone cannot be used to reject amended 
claim 1. 



Davies relates to a method of extruding and stretching 



PET yarn. Once again this is not a packaging web. Once again 
there is no suggestion about controlling an extruder by passing its 
output through a sieve and measuring pressure upstream and 
downstream of the sieve to set feed and/or rotation rates for the 
extruder. A §103 rejection on the combination of Tanaka and Davies 
is impossible. 



Thus all the claims in the case are clearly in condition 



for allowance and passage to issue. Notice to that effect is 
earnestly solicited. 



If only minor problems that could be corrected by means 



of a telephone conference stand in the way of allowance of this 
case, the examiner is invited to call the undersigned to make the 
necessary corrections. 



05 September 2006 

5676 Riverdale Avenue Box 900 

Bronx, NY 10471-0900 

Cust. No. ; 535 

Tel: (718) 884-6600 

Fax: (718) 601-1099 

Enclosure: Request for extension (two months) 



Respectfully submitted, 
The Firm of Karl F. Ross P.C. 




Andrew Wilford, 26 , 597 
Attorney for Applicant 
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METHOD FOR MANUFACTURING A PACKAGING WEB 

SPECIFICATION 

FIELD OF THE INVENTION 
The invention relates to a method for manufacturing a 
5 polyethylene terephthalate (PET) packaging web and, more 

particularly a web made from material. Basically however , virgin 
PET can also be used as PET material. Within the framework of 
the invention PET waste material means especially shredded PET 
waste, particularly shredded used PET bottles. The shredding 
10 produces so-called PET flakes which are preferably used in the 
method according to the invention. 

BACKGROUND OF THE INVENTION 
PET waste material is cheaper than new PET material or 
new PET granules. However, PET waste material has considerable 
is disadvantages. It is first characterized by a disadvantageously 
high degree of impurity and by a relatively low molecular chain 
1 engt h . In addition, — th e PET waste material has a relatively low 
molecular chain len g th. In addition, the PET waste material has 
a relatively high moisture content and is also present in 
20 amorphous form. 

In practice it is basically known to reprocess PET 
waste material and especially to further process it into fibers. 
For this purpose, the PET waste material is initially 
crystallized and then dried^_ and only then is the suitably 
25 treated waste material extruded. The crystallization and drying 
process can take up to eight hours so that it frequently only 
becomes clear after several hours whether the material is 
suitable for further processing. If it is found that a material 
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batch [ [has a] ] is of poor quality, production waste is the 
result. In addition, [[the]] crystallization and drying [[is]] 
are very energy- consuming and expensive. 

It is basically known (EP 1 226 922 Al) from US 
5 6, 583, 261 to process still-moist PET material using a twin-screw 
extruder. The extruder interior space of this twin-screw 
extruder is degassed using pumps so that [[the]] moisture is 
removed from the PET material. Only PET granules are produced 
using this known method. 
io OBJECT OF THE INVENTION 

The object of the invention is to provide a method for 
manufacturing a packaging web having optimal mechanical 
properties and especially [ [a] ] high strength and excellent 
elasticity. 

is SUMMARY OF THE INVENTION 

This object is achieved with a method according to the 
invention which comprises the steps of manufacturin g a 
polyethylene terephthalate packa g ing web co mprisin g th e st e ps of ; 

(a) subjecting a polyethylene terephthalate raw 

20 material to plastif ication in a twin-screw extruder and extruding 
a polyethylene terephthalate melt from the extruder; 

(b) degassing an interior of the extruder during the 
extrusion of the polyethylene terephthalate melt therefrom; 

(c) outputting a strip of the polyethylene 

25 terephthalate melt from a spinning head located downstream of the 
extruder; and 

(d) cooling and stretching the strip of the 
polyethylene terephthalate to form the polyethylene terephthalate 
packaging web. 
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In the method of the invention, PET material, 
preferably PET waste material with o ut pre^drying that has not 
been predried , is extruded using a twin-screw extruder. 

During [ [the] ] extrusion the extruder interior space is 

s degassed. 

The molten plastic is output ted in a strip shape from a 
spinning head located downstream of the twin-screw extruder. 

The plastic strip is then cooled and stretched. 

In the framework of the invention PET waste material 

io means that the material consists of at least 50 [ [wt .%] ] % by 
weight, preferably at least 80 [ [wt .%\ ] % by weight and more 
preferably of at least 90 [[wt.%]] % by weight PET waste material 
or PET recycled material. The PET material used very preferably 
consists entirely of PET waste material. It is especially within 

is the framework of the invention that the PET waste material used 

according to the invention originates from used PET bottles. The 
used PET bottles are more suitably shredded so that so-called PET 
flakes are formed which are preferably used within the framework 
of the method according to the invention. However, the PET waste 

20 material can also come from used PET film. Virgin PET can 
basically also be used in the method. 

It is of particular importance in the method according 
to the invention that the PET material can be used or fed to the 
twin-screw extruder both without pre-crystallization and also 

25 without pre -drying . 

According to a preferred embodiment, the PET waste 
material is fed to the twin-screw extruder using at least one 
metering screw. Insofar as a metering screw is mentioned here 
and subsequently, the term metering screw means quite generally a 

30 metering device. Preferably however, a metering screw is used as 
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a metering device. In this way a very accurate metered addition 
of PET material can be achieved. The twin-screw extruder is 
preferably driven underfed on a scale such that the screw walks, 
flights or grooves are only 25 to 60%, preferably only 30 to 50% 

5 filled with PET material. This feeding or underfeeding of the 
twin-screw extruder can be effectively accomplished using the 
preferably used metering screw. According to a very preferred 
embodiment of the invention, a twin-screw extruder with extruder 
screws rotating in the same direction is used. In this 

io embodiment both extruder screws of the twin-screw extruder have 
the same turning direction, sense or direction of rotation. 

The degassing of the extruder interior space is carried 
out using at least one pump or vacuum pump connected to the 
extruder interior space. According to a preferred embodiment of 

is the invention, the degassing takes place at least at two 

connection points of the extruder interior space arranged one 
after the other in the conveying direction. 

According to a very preferred embodiment which is of 
quite particular importance in the framework of the invention, at 

20 least one chain lengthening substance is added to the PET 

material. More suitably at least one chain- lengthening substance 
is fed into the extruder interior space. In other words, the PET 
material is mixed with the chain lengthening substance in the 
extruder interior space. The chain- lengthening substance is 

25 preferably added after the degassing in the conveying direction 

in the extruder interior space. A chain- lengthening substance is 
also called a so-called "chain extender". The chain- lengthening 
substance has the property of coupling onto the ends of the 
molecular chains of the PET and binding two PET molecules 

30 together. A lactam derivative and/or an oxazole derivative is 
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preferably used as a chain- lengthening substance. According to 
one embodiment, a caprolactam derivative is used as a 
chain- lengthening substance. It is within the scope of the 
invention to use a lactamate as a chain- lengthening substance and 

5 carbonyl biscaprolactamate is very preferably used. According to 
another embodiment, an oxazolize is used as a chain- lengthening 
substance. Oxazolize means here an oxazoline derivative which 
has only one double bond. According to a preferred embodiment, 
1,4-phenylene bisoxazoline can be used as a chain- lengthening 

10 substance . 

It is within the scope of the invention that the PET 
melt leaving the twin-screw extruder is fed to the spinning head 
using at least one melt pump. The use of such a melt pump is 
assigned particular importance within the scope of the invention. 

is It is furthermore within the scope of the invention that a sieve 
filter is located after the twin-screw extruder. The sieve 
filter is more suitably located between the twin-screw extruder 
and the melt pump. According to a very preferred embodiment of 
the invention, the melt pressure is measured before the sieve 

20 filter and after the sieve filter in the conveying direction and 
the metering of the PET material to the twin-screw extruder 
and/or the rotational speed of the twin-screw extruder is varied 
according to the measured pressure values. In this case, the 
metering of the PET material can be varied by adjusting the 

25 rotational speed of the metering screw. The pressure regulation 
explained previously is especially very helpful during flushing 
of the sieve filter. Preferably back flushing is provid e d 
employed and depending on the contamination of the sieve filter, 
melt is removed into the open in order to flush dirt from the 

30 sieve. During the flushing process additional material is 
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additionally required from the twin-screw extruder for a short 
time. With the pressure regulation according to the invention 
this back flushing can be carried out without any problems 
without this resulting in any disturbing impairment of the 

5 production sequence • 

It is within the scope of the invention that the 
plastic strip leaving the spinning head is cooled using a fluid 
medium, preferably in a water bath. After [[the]] cooling^ the 
plastic strip is more suitably stretched in at least one 

io stretching device. 

The invention is based on the discovery that a 
packaging web having surprisingly advantageous properties can be 
manufactured from relatively cheap PET waste using the method 
according to the invention. The packaging [[band]] web has 

is excellent strength and optimal elongation properties. With the 

method according to the invention, a packaging [ [band] ] web which 
meets all the requirements can be manufactured simply, with 
little effort and inexpensively. 

BRIEF DESCRIPTION OF THE DRAWING 

20 The above and other objects, features, and advantages 

will become more readily apparent from the following description, 
reference being made to the accompanying drawing in which: 

FIG. 1 is a schematic diagram of a device for j 
implementing the method according to the invention; and 

25 FIG. 2 is a schematic diagram showing an enlarged 

section from FIG. 1. 

SPECIFIC DESCRIPTION 
The FIGURES show a device for implementing the method 
according to the invention for manufacturing a polyethylene 
so terephthalate (PET) packaging [[band]] web 1. PET waste material 
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in the form of PET flakes 2, which were obtained by shredding 
used PET bottles, is supplied by means of a metering screw 3 to a 
twin-screw extruder 4 with which the PET waste material is 
extruded. In this case, the PET flakes 2 are added to the 

s twin-screw extruder 4 in a metered fashion by the metering screw 
3 on Lhe s c al e such that the twin-screw extruder 4 is driven 
underfed so that the screw walks of the two extruder screws are 
only around 30 to 50% filled with the PET waste material. 
Moreover, the twin-screw extruder 4 also has two extruder screws 

io rotating in the same direction of rotation, which are driven by 
an extruder motor 5. 

The extruder interior space is degassed using a vacuum 
pump 7. For this purpose two degassing lines 8, 9 are connected 
to the extruder interior space 6 one behind the other in the 

is conveying direction of the twin-screw extruder. As a result of 
this degassing^ it is a c hieved that the moisture can be 
effectively removed from the PET waste material. 

A chain- lengthening substance is added to the PET waste 
material or the extruder interior space 6 in a metered fashion 

20 using a metering device 10 [ [after] ] downstream of the degassing 
lines 8, 9 in the conveying direction. In the exemplary 
illustrated embodiment the chain- lengthening substance can be 
capronyl biscaprolactamate. 

Located after Downstream of the twin-screw extruder 4 

25 is a sieve filter 11 to which a melt pump 12 is connected. The 
melt pump 12 supplies the PET melt to a spinning head 13 from 
which the PET melt emerges in a strip shape. In the exemplary 
illustrated embodiment [ [the] ] melt pressure is measured at 
[ [the] ] a first measuring point 14 befor e upstream of the sieve 

30 filter 11 or before of the melt pump 12 and at a second measuring 
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point 15 [ [after] ] downstream of the sieve filter 11 or at the 
melt pump 12 . Using a regulating device 16 the rotational speed 
of the twin-screw extruder 4 at the extruder motor 5 and/or the 
rotational speed of the metering screw 3 at the drive motor 17 of 

s the metering screw 3 can be adjusted depending on the measured 
pressure values. In this way, the supply or conveyance of the 
plastic material can be adapted to the respective conditions in a 
functionally safe and efficient fashion. 

The strip- shaped or web- shaped PET leaving the spinning 

io head 13 is then passed through a water bath 18 for cooling, which 
has a temperature of 60 °C for example. The plastic is there 
more suitably guided through a first stretching device 19 which 
for example operates at a conveying speed of 15 m/min. In the 
exemplary illustrated embodiment the strip-shaped plastic is then 

is passed through a second stretching device 20, which for example 
operates at a conveying speed of 60 m/min. Between the 
stretching devices 19 and 20^_ the plastic strip is stretched in 
the longitudinal direction or in the conveying direction. The 
strip- shaped plastic is then guided through a furnace 21 where it 

20 is heated^, and is preferably heat e d above the glass temperature. 
The plastic strip is then guided through a third stretching 
device 22 which operates at a conveying speed of 90 m/min for 
example. Between the stretching devices 20 and 22 the plastic 
strip is also stretched in the longitudinal direction or in the 

25 conveying direction. The strip- shaped plastic web is then guided 
through a fixing device 23 where the plastic web is heated. 
Cooling of the plastic web then takes place in the cooling device 
24. The plastic web is then guided through a fourth stretching 
device 25 which for example operates at an operating speed of 

30 85 m/min. The plastic web is then wound into a winding device 



- 8 - 



22780 SN 10/764145 AU 1732 



Corrected Version 



not shown. The plastic web or plastic strip thus manufactured is 
exceptionally suited as packaging [[band]] web . 

SPECIFIC EXAMPLE 
A packaging [ [band] ] web having a strength of 550 N/mm 2 
and an elongation of 15% was manufactured from virgin PET 
material according to the prior art. A packaging [[band]] web 
having a strength of 500 N/mm 2 and an elongation of 15% was 
obtained from pre-dried PET flakes according to the prior art. 
Using the method according to the invention undried PET flakes 
were processed to give a packaging [ [band] ] web having a strength 
of 750 N/mm 2 and an elongation of 15%. 



- 9 - 



